W ith a lack of scientific data, the standard of care for treatment of patients with melanoma at the beginning of the twentieth century called for extensive mutilating surgery, local amputation of involved body areas, or both. In the mid-twentieth century, aggressive lymph node dissections were popular in an attempt to control metastatic disease despite the lack of scientific data that such procedures did, indeed, affect the survival of patients with melanoma. The purpose of this review is to present clinicians with an evidencebased summary of the current literature with regard to primary cutaneous melanoma, its diagnosis, precursor lesions, and therapy. All patients cannot be referred to a melanoma center or be enrolled in prospective randomized studies. For the majority of patients who are treated outside these research centers, it is hoped that the following review will allow the clinician to choose diagnostic and therapeutic approaches based on facts as we know them today, rather than making these decisions based on "tradition."
although the relative risk of melanoma in patients with more than 15 nevi was significantly elevated at 1.8, this risk became statistically nonsignificant after adjustment for dysplastic nevi. Furthermore, the relative risk for the development of melanoma in patients with any dysplastic nevi was 7.6, which remained basically unchanged even after adjustment for total nevi.
Another interesting finding by Grob et al 9 was that nevi on the buttocks were an important risk factor in melanoma with an odds ratio of 10.9 for 5 or more buttock nevi compared with patients with no such nevi. Bataille et al 5 confirmed that nevi on unusual sites (dorsum of the feet, buttocks, and anterior scalp) were risk factors for the development of melanoma and remained significant even after adjustment for atypical nevi.
Although statistics from different studies vary, evidence supports the association between large numbers of nevi and an increased risk for the development of melanoma. Several possible mechanisms have been suggested for this increased risk. 4 Persons with many benign nevi have more cutaneous "naevomelanocytes" and therefore have more total melanocytes at risk of undergoing malignant transformation than people with few nevi. Numerous moles might also indicate a greater genetic tendency to form melanoma. In addition, multiple nevi might indicate that previous exposure to environmental agents, such as increased sun exposure, has occurred, thereby independently causing both a large number of moles and an increased risk of melanoma formations. Finally, the hypothesis that melanocytes in nevi are particularly prone to undergo malignant transformation is supported by pathologic studies in which 20% to 30% of malignant melanomas were associated with a benign or dysplastic nevus in histologic contiguity. 11, 12 In conclusion, the overwhelming majority of evidence indicates that patients with an increased number of benign melanocytic nevi have an increased risk for the development of melanoma. The critical number at which point the relative risk becomes significant likely varies from person to person, depending not only on the number of nevi, but also on other coexisting risk factors (eg, family history, environmental sun exposure). Because 80% of all patients have up to 50 benign nevi, a practical "cut-off " number of nevi over which patients might be at an increased risk for the development of melanoma would be 50. The relative risk for the development of melanoma in patients with more than 50 nevi compared with "normal" is impossible to discern from the current literature. The relative risk for these patients has ranged from 3 to 15 when Environmental, genetic, and immunologic factors all play a role in determining the number of melanocytic nevi that will develop in a person. 2 Nevi in children tend to be concentrated on sun-exposed sites, particularly those sites that are at high risk for sunburn. 7 Several case-controlled studies have looked at the relationship between the number of benign acquired nevi and the risk for the development of malignant melanoma. Swerdlow, English, and MacKie 4 compared 180 patients with cutaneous malignant melanoma with 197 control patients and showed that the risk of melanoma is strongly related to the numbers of benign melanocytic nevi. Patients with nevi whose diameter exceeded 7 mm, had color variation, and irregular lateral margins had as high as 54 times the relative risk of developing melanoma compared with patients without nevi. The relative risk of melanoma in patients with more than 50 nevi was 12.1, even in the absence of large diameters, color variation, or irregular borders.
Bataille et al 5 compared 426 melanoma cases with 416 case-control subjects. Patients with 50 to 100 nevi had a risk for the development of melanoma 3.2 times that of those patients with none to 4 nevi. Those patients with more than 100 total body nevi had a relative risk of 7.7 compared with patients with none to 4 nevi. Weiss, Bertz, and Jing 8 compared 204 patients with melanoma with 200 control patients. The total number of benign nevi proved to be the most predictive parameter for the development of melanoma, with the relative risk of 14.9 in those patients who had more than 50 nevi. Grob et al 9 looked at 207 nonfamilial patients with melanoma and who were older than 18 years compared with 295 control patients. The presence of more than 120 nevi less than 5 mm in diameter was associated with a relative risk for the development of melanoma of 19.6 compared with patients having fewer than 10 nevi. The presence of at least 5 nevi larger than 5 mm was associated with a relative risk of 10 as compared with patients without such nevi.
Grob et al 9 further noted that the association between clinical atypical nevi and nonfamilial melanoma could be explained entirely by the association of melanoma with many nevi greater than 5 mm in diameter. No significant relative risk was found for clinically atypical nevi alone, inferring that the risk for the development of melanoma was dependent on the total number of nevi larger than 5 mm, regardless of whether or not they were clinically atypical. These findings are in direct conflict with a study by Roush et al 10 who looked at 246 cases of patients with melanoma compared with 134 nonmelanoma controls. These authors found that compared with the relative risk for patients with either no nevi or fewer than 5 nevi. Therefore these reported figures are probably inflated because only approximately 20% of normal people have no nevi. A better control group for these studies would have been patients with 10 to 50 nevi, who account for 55% of the normal adult population. Unfortunately, no data are available using this more appropriate control group.
Dysplastic nevi (atypical nevi)
In 1978, Wallace Clark first described distinctive melanocytic moles present in patients from 6 melanoma families. Clinically, these moles showed variability in size, outline, and color combination. They tended to appear on the upper trunk and extremities and generally occurred in large numbers. 13 Families with these moles, originally termed the "B-K mole syndrome," were noted to have very high rates of melanoma development. Since Clark's first reported cases, 13 this familial melanoma pattern has been codified and described under various synonyms including the dysplastic nevus syndrome 14 and the familial atypical mole and melanoma syndrome. 15 Because of ease of use, we prefer, and will use, the terms dysplastic nevi and dysplastic nevus syndrome in this review.
Dysplastic nevi may be observed in persons with or without melanoma and may be inherited in a familial pattern or occur sporadically. They are usually larger than 5 mm in diameter and are either flat or flat with a raised center ("fried egg"). They are darkly or irregularly pigmented with shades of brown and pink and usually have irregular or indistinct borders. 1 Dysplastic nevi are fairly common, with a prevalence rate as documented by biopsy specimens estimated to be approximately 5%. 16 Clinically, dysplastic nevi differ from common acquired nevi by (1) beginning to appear near puberty instead of in childhood; (2) remaining dynamic throughout adulthood, with an increase or decrease in atypicality; and (3) continuing to develop throughout life, past the fourth decade.
Although the clinical features of dysplastic nevi are fairly typical, the histologic criteria used to diagnose dysplastic nevi are less clear-cut. This confusion resulted in the National Institutes of Health (NIH) Consensus Conference on Diagnosis and Treatment of Early Melanoma defining the histologic criteria as follows: architectural disorder with asymmetry, subepidermal (concentric eosinophilic and/or lamellar) fibroplasia, and lentiginous melanocytic hyperplasia with spindle or epithelioid melanocytes aggregating in nests of variable size and forming bridges between adjacent rete ridges. Melanocytic atypia 262 Kanzler and Mraz-Gernhard may be present to a variable degree. In addition, there may be dermal infiltration with lymphocytes and the "shoulder" phenomenon (intraepidermal melanocytes extending singly or in nests beyond the main dermal component). 15 The NIH Consensus Conference also suggested changing the name from "dysplastic nevus syndrome" to the rather cumbersome "familial atypical mole and melanoma syndrome." This syndrome was defined as (1) the occurrence of malignant melanoma in one or more first-or second-degree relatives; (2) the presence of a large number of melanocytic nevi, often more than 50, some of which are atypical and often variable in size; and (3) melanocytic nevi that demonstrate certain histologic features. 15 The existence of the familial dysplastic nevus syndrome is widely accepted. In the familial melanoma setting, the risk for the development of melanoma has been shown to be increased 184-fold compared with the general population for family members who have dysplastic nevi but no previous history of melanoma. The risk increased to 500-fold for affected family members who have had a previous melanoma. 17 Patients with dysplastic nevi outside of the familial melanoma setting are also thought to have an increased risk for the development of melanoma; however, the rate is much lower than in those persons from a familial melanoma setting. 1 In a casecontrolled study by Tucker et al, 6 716 consecutive patients with newly diagnosed melanoma were compared with 1014 control patients. One clinically dysplastic nevus was associated with a two-fold risk for the development of melanoma, whereas 10 or more dysplastic nevi conferred a 12-fold increased risk over patients without dysplastic nevi. Bataille et al 5 compared 426 cutaneous melanoma cases with 416 controls. They found that the presence of 4 or more atypical nevi was associated with a relative risk for the development of melanoma of 14.3, whereas the presence of one atypical nevus conferred a 3-fold risk.
A major problem in identifying prevalence rates and relative risks in sporadic dysplastic nevi is the poor correlation between the clinical phenotype and the histologic criteria used in the diagnosis of dysplastic nevi. Roush et al 18 examined biopsy specimens from 91 clinically dysplastic nevi and found that only 23 of these were classifiable as histologically dysplastic. Conversely, Klein and Barr 19 examined 58 junctional and compound nevi without clinical signs of dysplasia microscopically. One or more histologic features associated with dysplastic nevi were present in 87.8% of the lesions, two or more were present in 69%, and 3 histologic features were found in 29.3%. These results indicate that classic histologic features of dysplastic nevi commonly occur in benign acquired nevi. Piepkorn et al 20 found a prevalence of dysplastic nevi of 53% in Caucasian subjects in Utah when using histologic criteria alone to diagnose dysplastic nevi. These findings underscore the importance of clinicopathologic correlation in making the diagnosis of dysplastic nevi.
Roush and Barnhill 21 found that the histologic diagnosis of dysplastic nevi was strongly associated with the total number of nevi of any type on the body. They concluded that the total number of nevi (either normal or clinically atypical) is correlated with nuclear and architectural histologic dysplasia on biopsy findings of the most atypical pigmented lesions in these patients.
In summary, dysplastic nevi occur in both familial and sporadic settings. In evaluation of patients with dysplastic nevi, it is important to correlate the histologic findings with the clinical phenotype. The risk for the development of melanoma in patients with dysplastic nevi is most likely related to several factors, including the total number of nevi (both dysplastic and benign) and family history. Dyplastic nevi most likely represent both a "marker" for those patients at an increased risk for development of melanoma and a precursor lesion to melanoma. Therefore prophylactic removal of dysplastic nevi does not eliminate the risk of subsequent melanoma formation. No data are available to assess what effect (if any) such removal has on decreasing the risk for future development of melanoma.
Congenital nevi
Before one can attempt to determine whether congenital nevi represent a precursor to malignant melanoma, a strict definition of congenital nevi must be made. Unfortunately, no unified definition of "congenital nevus" has been adhered to by different authors. The NIH convened a Consensus Conference on "Precursors to Malignant Melanoma" on Oct 24, 1983 . Findings of this consensus conference were published in 1984 22 and included the statement that "a congenital nevus is a melanocytic nevus that is present at birth." (page 1865) However, the attendees agreed that some lesions first become apparent during infancy; when they do, it is assumed that preexisting nevus cells were present.
This group concluded that the "classic" microscopic description of congenital nevi includes nevus cells in the following locations: (1) the lower two thirds of the dermis, occasionally extending into the subcutis; (2) between collagen bundles distributed as single cells or cells in single file or both; and (3) in the lower two thirds of the reticular dermis or subcutis associated with appendages, nerves, and vessels. However, it was noted that some congenital
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Congenital nevi have arbitrarily been divided into groups according to their size in infancy: small (<1.5 cm in diameter), medium (1.5-20 cm in diameter), and large (>20 cm in diameter). 22 Large congenital nevi usually do have the classic microscopic findings of congenital nevi, whereas small congenital nevi most often do not show these classic features. Medium-sized congenital nevi may or may not show these classic microscopic features. 22 In 1982, Rhodes and Melski 23 tried to estimate the risk of melanoma associated with small congenital nevi. This work is often cited in review articles because it is one of the few articles that attempts to quantify a risk based on mathematical computations. The authors concluded that there was a 21-fold increase in melanoma risk for persons with small congenital nevi when nevi were ascertained by history and a 3-to 10-fold increase in risk when nevi were ascertained by histology. Unfortunately, several flaws were present in this study. Only 5 of the 20 congenital nevi that were found in association with melanoma by the "clinical history" method were substantiated as being present at birth by direct interview with the parents. Fifteen of the 20 cases were only indirectly documented by previous parental statements to the patient. Walton, Jacobs, and Con 24 noted that when historical questionnaires of family members were used, only one third of pigmented lesions in infancy were confirmed to be nevocellular nevi when examined microscopically. A second problem with the Rhodes and Melski study was possible selection bias. Of their 234 melanoma specimens, 8.1% were associated histologically with a nevocellular nevi with congenital features. This association is 8 times higher than data published by Kopf, Barb, and Hennessey. 25 Therefore the significance of the conclusions drawn from this study is questionable.
Illig et al 26 reviewed 48 "small" congenital melanocytic nevi (<10 cm in diameter by their definition). Only two of these lesions histologically revealed nevus cells in the lower third of the dermis or subcutis. The remaining 46 lesions had nevus cells confined to the upper two thirds of the dermis. All of the melanomas that formed in these patients were of "epidermal" origin, and all formed after 18 years of age. None of these melanomas displayed the neuromesenchymal architecture frequently seen in melanoma associated with giant congenital nevi. In fact, the nonepidermal origin of a cutaneous melanoma in small congenital nevi is exceedingly rare, 27, 28 unlike the frequent occurrence of such lesions in giant congenital nevi.
Swerdlow, English, and Qiao 29 followed up 265 patients with congenital nevi. Although 2 of the 33 patients with congenital nevi covering more than 5% of the body surface area died from melanoma, no melanomas were detected in the 232 patients in whom the congenital nevi covered less than 5% of the body surface area. Likewise, Sahin et al 30 studied 230 medium-sized congenital melanocytic nevi for an average of 6.7 years (to an average age of 25.5 years). No melanomas appeared in this group, and the authors concluded that their short-term followup study did not support the view that there is a clinically significant increased risk for malignant melanoma arising in banal-appearing, medium-sized, congenital melanocytic nevi.
The lifetime risk of malignant transformation in patients with large congenital nevi has been estimated to be between 5% and 20%. 22 Egan et al 31 prospectively followed up 46 patients with large congenital nevi and found that the cumulative 5-year risk for the development of cutaneous melanoma in these patients was 5.7%. Frequently, neoplasms arising in giant congenital nevi have a heterogeneous morphologic appearance, resulting from aberrant migration of primitive neurocrestic cells. 32 Approximately 60% of the melanomas that develop in giant congenital nevi develop during the first decade of life, with the highest rate of malignancy during the first 5 years of life. 33 As many as two thirds of melanomas developing in giant congenital melanocytic nevi have nonepidermal origins. 34 Thus the "clinical observation" approach for large congenital nevi will fail to detect most malignant transformations in these patients.
From a therapeutic point of view, since almost all melanomas arising in small congenital nevi are of the epidermal variety and the incidence of malignant degeneration is extremely low, prophylactic removal of these small nevi is not essential. Clinical observation will detect malignant changes in these small congenital nevi. If small congenital nevi are to be excised, delaying this procedure until just before puberty would be appropriate because small congenital nevi do not undergo malignant transformation in prepubertal age groups.
Because of the high risk of malignant transformation in giant congenital nevi, prophylactic excision is often recommended. Unfortunately, this is not always feasible in these large nevi because of their size and multiple satellite lesions. Excision down to fascia does not always completely eliminate the risk of malignant melanoma because these neurogenic primordial cells frequently remain in the deeper tissues, particularly in the leptomeninges. 35 In contrast
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to small congenital nevi, the greatest risk for malignant degeneration in giant congenital nevi exists before the age of 10 years. Therefore, to confer a benefit from prophylactic removal, these procedures should be performed early in life.
In conclusion, it appears that the malignant potential of "congenital nevi" may be more dependent on the histologic pattern of the lesion than the clinical size of the nevus. Small congenital nevi frequently lack melanocytes in the deeper dermis, classically associated with the histologic diagnosis of congenital nevi. The increased risk of melanoma formation in large congenital nevi may be a result of transformation of pleuripotential neuromesenchymal cells residing deep in the dermis. 32 The "wait and watch" approach in these lesions is not appropriate because melanomas form deep in the dermis and are fatal before surface changes.
Perhaps the best approach to intermediate-sized congenital nevi would be a preoperative punch or small incisional biopsy to determine the histologic growth pattern of the nevus. If the histologic pattern is that of an acquired nevus (superficial variant of congenital nevi), then it could be assumed that the malignant potential is extremely small, and any malignant transformation would most likely be of the epidermal variety, which would be detectable by clinical observation. If, however, the histologic pattern is that of the deeper dermal tumor, then a significant risk may be present; prophylactic excision at the earliest stage possible would be indicated.
EVALUATION Staging
The original staging classification for melanoma was very simple, but also very imprecise. Patients were considered to have "stage I" disease if the melanoma was limited to the primary site. "Stage II" disease implied metastases up to the regional lymph node basin, but not beyond. "Stage III" disease implied distant metastases. Because each stage encompassed patients with a wide range of prognoses, this staging system was only of marginal benefit. Dr Clark, and later Dr Breslow, published the observations that the level of invasion into the dermis or subcutaneous fat of the primary cutaneous melanoma has a direct correlation with disease outcome. Clark's levels are as follows: (1) level I: tumor confined to the epidermis with an intact basal lamina (ie, melanoma in situ), (2) level II: melanoma extending through the basal lamina into the papillary dermis, (3) level III: tumor cells filling and expanding the papillary dermis, (4) level IV: extension into the reticular dermis, and (5) level V: extension to the subcutaneous fat. 36 Breslow's microstaging technique utilizes an ocular micrometer to measure the vertical thickness of the melanoma from the granular layer (or base of the ulcer when present) to the deepest portion of the melanoma that is noncontiguous with appendageal structures. 37 Breslow depth has subsequently been found to have a stronger prognostic value than the Clark level. However, many dermatopathologists still report the Clark level because it may be prognostically important in select cases. 38, 39 In 1988, the American Joint Committee on Cancer (AJCC) revised the staging system for melanoma to incorporate the Breslow thickness and the Clark level on a "TNM" (ie, T, tumor thickness; N, nodal metastasis; M, distant metastasis) basis. 40 The original AJCC staging classification is still frequently used and is summarized in Table I .
In 1997, a new staging system was proposed on the basis of a critical analysis of the accuracy of the AJCC staging classification. 41 This analysis was achieved with the use of Kaplan-Meier survival curves from previously published large series to examine the impact on survival of level of invasion, presence of ulceration, local recurrences, satellite metastases, in-transit metastases, and extent of nodal metastasis. The Executive Committee of the AJCC approved this proposal in principle in June 1999, with final recommendations expected in the year 2001.
The following changes were suggested to improve the accuracy of the original AJCC staging classification: (1) Clark's level of invasion was eliminated from the system, since it adds little to prognosis and tends to be less accurate and less reproducible than Breslow depth; (2) tumor thickness stratification cutoffs were changed to 1, 2, and 4 mm since these numbers provided a better prediction of prognosis and were easier to use than the previously used cutoffs of 0.75, 1.5, and 4 mm; (3) since microscopic ulceration was found to be the most statistically significant independent adverse prognostic pathologic feature outside of tumor thickness, it is Kanzler and Mraz-Gernhard 265 J AM ACAD DERMATOL VOLUME 45, NUMBER 2 incorporated into the classification system by adding an "a" to the T number to indicate no ulceration or a "b" to indicate the presence of ulceration; (4) the presence of microsatellites (histologic) has the same prognostic significance as macrosatellites (those evident clinically) and local recurrence. All are now classified as stage III disease; (5) in-transit or satellite lesions on the head and neck or truncal regions portend a worse prognosis than when present on the extremity, and these cases are upgraded to be stage IIIb; (6) the number of regional lymph nodes involved is a much more powerful predictor of survival than the extent of individual lymph node involvement by physical or pathologic examination.
In conclusion, revision of the staging system for patients with cutaneous melanomas reflects progress in our ability to more accurately stratify patients into prognostic categories. The price for increased accuracy is increased complexity with each revision. Shortcomings of all staging systems include the lack of incorporation of individual characteristics such as anatomic location and gender, both of which have been shown to have independent prognostic significance. [42] [43] [44] In addition, important pathologic indicators of biologic behavior such as regression and angiolymphatic invasion should not be ignored when present. 45 Finally, one should realize that prognostic information obtained from the discussed staging systems may not accurately reflect variants of melanoma, including desmoplastic, neurotropic, mucosal and ocular melanomas. 46 
Laboratory testing
For several years, most patients diagnosed as having malignant melanoma have been subjected to extensive laboratory evaluation, which has included various blood chemistries, chest roentgenograms, and more advanced staging examinations (eg, computed tomographic [CT] scans). Recently, several studies have called into question the need for screening laboratory work in patients who have no systemic signs or symptoms indicative of metastatic disease. The Melanoma Consensus Conference of 1992, sponsored by the NIH, concluded that staging work-up was not indicated in melanomas 1.00 mm or less in thickness. 15 Weiss et al 47 studied 261 patients with malignant melanomas thicker than 1.69 mm with or without regional lymph node involvement. Of the 145 patients with recurrent disease, 68% were identified by history alone. Physical examination of patients without symptoms led to the diagnosis of recurrent disease in an additional 26%. Laboratory results were never a sole indicator of recurrent disease. Although either complete blood cell count or liver function tests were abnormal in 11% of the patients, each of these patients had symptoms or physical findings indicative of metastasis before laboratory work was obtained. The authors concluded that routine blood analysis had limited value in postoperative follow-up of patients with resected intermediate-and high-risk melanomas. Jillella, Mani, and Nair 48 performed a similar study of 279 patients with AJCC stage I-III malignant melanoma. These patients were followed up by history, physical examination, laboratory evaluation, and chest roentgenography. Of the 49 patients who had recurrences, no recurrence was detected by blood studies.
Lactate dehydrogenase (LDH) has been advocated by some as a useful marker for liver metastases. Of the 121 patients with AJCC stage III and IV disease studied by Finck, Giuliano, and Morton, 49 elevated LDH was the first indicator of recurrent disease in 15 patients (12.5%). However, Buzaid et al 50 reported low sensitivity of LDH as an indicator for distant metastases. Serum LDH level may indicate distant metastases, particularly of the liver, but its specificity and sensitivity are low. More important, early detection of liver metastases rarely affects long-term survival of patients because liver metastases occur typically in the clinical setting of widespread metastatic disease. 51 Terhune, Swanson, and Johnson 52 evaluated the use of initial staging chest roentgenography in 876 patients with localized melanoma. Only one (0.1%) had a true-positive chest x-ray demonstrating pulmonary metastasis during the initial work-up. This one true-positive chest x-ray was confirmed after additional work-up of 130 suspect chest x-rays detected on initial examination from these 876 patients. Although a specific cost analysis was not performed, the authors stated "the high false-positive rate of 15% led to costly investigations and contributed to an increase in the patient's anxiety level." (page 572) When melanoma metastasizes to the lungs, it usually appears as multiple small foci. Because the resolution of plain films is usually limited to lesions of 1 cm or 266 Kanzler and Mraz-Gernhard
larger, routine chest x-rays have limited capacity to detect these early metastases. 52 Weiss et al 47 also evaluated the usefulness of chest x-rays as follow-up tests for detecting recurrent disease in patients with intermediate-and high-risk melanomas. Of the 145 patients in whom recurrent melanomas developed, only 9 patients (6%) with recurrent disease had abnormal chest x-rays as the only abnormal finding. Although 5 of these patients underwent thoracotomy, only one patient remained disease free over the long term as a result of diagnosing recurrent melanoma by chest x-ray. Jillella, Mani, and Nair 48 showed that when patients were repeatedly educated regarding signs and symptoms of melanoma recurrence, 94% of those patients with recurrences of their disease detected the recurrences by themselves. In those patients whose original melanoma was node negative, 100% of recurrences were detected by the patients.
Weiss et al 47 studied the financial burden of chest x-rays during a 5-year follow-up period for 261 patients. By eliminating laboratory studies and chest x-rays in asymptomatic patients, the total cost of following up these 261 patients dropped by 89% from $421,000 to $48,000. This estimate did not include money that would have had to be spent on more costly subsequent testing because of false-positive tests of laboratory studies/chest x-rays or follow-up examination costs necessary because of these false tests.
Although randomized prospective studies have not been undertaken with regard to the effect that routine chest radiographs have on survival duration in patients with malignant melanoma, such studies have been performed in patients with primary breast cancer. In the multicenter GIVIO investigators' study, 53 1320 patients with breast cancer were followed up for longer than 5 years. Half of these patients were followed up by history and physical examination as well as annual mammograms. The other half of the study population also underwent additional studies, including bone scans, liver scans, chest x-rays, and blood tests. No significant differences were noted between the two groups with regard to overall survival, time to detection of a recurrence, or health-related quality of life measurements (ie, overall health and quality of life perception, emotional well-being, body image, social functioning, symptoms, and satisfaction with care).
Because of the limited ability of chest radiographs to pick up early metastatic disease, the use of computed tomography has frequently been used in an attempt to diagnose early metastatic disease. In the largest retrospective study to date, Buzaid et al 54 evaluated the usefulness of CT scans of the chest and abdomen in detecting occult metastatic disease. Twenty-nine (19%) of the 151 patients had a CT scan that was considered suspect for metastasis. Of these 29 patients, only one patient was found to have regional nodal disease and one additional patient had distal nodal metastases. Staging CT scans failed to detect occult metastases in all 35 patients who subsequently experienced metastases at distant sites and in all 7 patients in whom regional nodal recurrences subsequently developed. Furthermore, 21 patients (17%) had false-positive findings that required further costly work-up. These additional tests (eg, thoracotomies, liver biopsies) added significantly to patient morbidity and anxiety. The authors concluded that CT scans were not useful for detecting occult melanoma metastases in patients with primary melanoma.
Iscoe et al 55 reviewed 393 patients with stage I malignant melanoma to determine the value of staging investigations. A total of 264 blood tests, 345 chest x-rays, 50 CT scans of the chest, 52 CT scans of the brain, 72 bipedal lymphangiograms, 207 radionuclide liver/spleen scans, and 166 bone scans were performed. The clinical status was changed in only one patient as a result of a positive lymphangiogram.
Several other similar studies have been published failing to document the benefit of advanced screening examinations looking for occult malignancy in otherwise asymptomatic patients. Roth et al, 56 Thomas et al, 57 Evans et al, 58 Au et al, 59 and Jonsson et al 60 reported on a total of 520 patients with melanoma with no evidence of metastasis by history or physical examination and found no value to liver, brain, bone, or whole-body scintigraphy because no occult metastases were discovered by these methods. Although these retrospective studies do not address the workup of patients with high-risk or recurrent disease, the evidence to date does not support the continued use of these tests in the work-up of asymptomatic patients with primary melanoma. The main exception for obtaining these studies on asymptomatic patients would be in those multidisciplinary referral centers conducting ongoing prospective studies. However, even at referral centers such as the University of Michigan Multi-Disciplinary Melanoma Clinic, "serum chemistries, chest radiographs, or computed tomography scans are not routinely ordered for patients with local disease unless there is clinical suspicion." 61 Newer techniques to supplement or eventually replace current laboratory tests are currently in the investigational stage. One of these, positron emission tomography is based on the premise that malignant tumors have a higher metabolic rate than normal tissue and therefore utilize more glucose. 62, 63 The goal of positron emission tomography is to be
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Photography
The best way to reduce mortality from cutaneous melanoma is through early diagnosis, when the tumor is thin. High-risk patients who are being followed up with periodic surveillance have been proven to have significantly thinner and less invasive melanomas compared with patients whose tumors are diagnosed at first encounter. 65 It has been postulated that small tumors might otherwise be overlooked in the absence of baseline photography. 66 In general, small-diameter tumors are more likely to be thinner or in situ when compared with larger diameter melanomas. [67] [68] [69] Total body photography has been advocated by many authors to document stability or instability of nevi in people at high risk for cutaneous melanoma. 66 The philosophy behind the use of total body photography is that relatively subtle changes in preexisting nevi that might otherwise be overlooked without baseline photography might be detected at an earlier time. 70, 71 In addition, documentation of new nevi would improve with baseline photography. Approximately 41% of respondents in a survey of nonmilitary-accredited Dermatology Residency Programs in the United States use baseline photography in 90% or more of their patients who have dysplastic nevi. 72 Several techniques for obtaining photographic series in these patients have been described. 73, 74 No standardized technique, however, has been adapted universally.
Several reports have been published touting the benefits of total body photography in the diagnosis of potentially curable cutaneous melanoma. Rivers et al 75 claimed that 10 of 18 patients being followed up for atypical moles had an early diagnosis of cutaneous melanoma made as a direct result of changes detected on comparison to baseline photography. Similarly, Kelly et al 76 detected 11 of 20 cutaneous melanomas because of changes in comparison with baseline photographs in 278 adults who were being followed up prospectively. Unfortunately, definitive studies in which high-risk patients are followed up prospectively with and without the use of baseline total body photographs have not been performed to determine whether the use of photography improves long-term survival in high-risk patients.
Advocates of total body photography claim that photographs aid in the detection of new or changing moles in high-risk patients, which then can be excised. Opponents claim that photographing patients with multiple atypical moles leads to unnecessary surgical removal of many nevi. By definition, patients with dysplastic nevus syndrome continue to develop new lesions throughout life. 70, 71 In addition, dysplastic nevi, by definition, undergo morphologic changes with time. Medicolegally, total body photographs could force physicians to remove any changing or new moles in these patients.
Ironically, photography might be most helpful in patients without multiple nevi or dysplastic nevi, in whom sporadic melanomas develop. These patients typically do not develop new nevi later in life, so that photographic documentation of new nevi occurring in these patients might truly represent an unusual biologic occurrence that warrants biopsy. Perhaps the most compelling reason to use photography in this patient group is to reassure patients that a nevus which they think is either new or changing is, in fact, stable as determined by photography.
Epiluminescence
Epiluminescence microscopy (ELM), also known as dermatoscopy or skin surface microscopy, is an in vivo, noninvasive technique that is often used to enhance visualization of microscopic structures of pigmented lesions. The technique uses a hand-held magnifying instrument, called a "dermatoscope," and uses the optical phenomenon of oil immersion, which eliminates light refraction and makes subsurface structures of the skin more visible to the operator's eye. If ELM is used and interpreted properly, a clinician may benefit by increasing the accuracy of his or her presurgical impression of a suspect pigmented lesion by adding a rough preview of the lesion's microscopic features. 77, 78 In inexperienced hands, ELM has been shown to decrease the clinician's diagnostic accuracy. 79 ELM is probably most useful in elucidating features of nonmelanocytic lesions that may masquerade as cutaneous melanomas by gross morphology. Two frequently encountered examples are thrombosed eruptive hemangiomas and seborrheic keratoses. ELM would show sharply demarcated red to red-blue lagoons with absence of melanin in typical hemangiomas, whereas seborrheic keratoses may show pseudofollicular openings and horned pseudocysts. 80 Classic features of a nonmelanocytic lesion as described may reassure the clinician and prevent the patient from undergoing an unnecessary biopsy.
Conversely, the appearance of "typical" melanoma features by ELM should reinforce a clinician's impression that a biopsy is warranted. When used to further evaluate morphologically benign-appearing
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melanocytic lesions that are of concern to the patient, ELM features suggestive of melanoma will be present in a minority of cases that may have otherwise been dismissed as benign appearing. There are two general techniques employed when ELM is used for evaluation of pigmented lesions. Both methods rely on giving a numeric value to atypical features and calculating a score. One is the ABCD method, which is touted as being the simpler method to learn. An extension of the clinical morphologic ABCD criteria, the letters stand for asymmetry, border pigment characteristics, color variation, and differential structure. 78 Dermatologists formally trained with this method can improve their diagnostic accuracy in predicting melanoma up to 80%. The largest drawback of this method is that it requires the use of a cumbersome numbering system. 80 The second method evaluates individual features identifiable by ELM believed to be predictors of melanoma. In 1989, a consensus meeting held in Hamburg 81 identified the following 6 features as predictors of melanoma: irregular, prominent, and broad pigment network; black dots; radial streaming; irregular brown globules; gray-blue areas; and white, scarlike areas. More recent studies have shown the presence of irregular vascular structures 82 and the presence of pseudopod formation 83 to be additional helpful features in the identification of melanoma. An atypical pigment network, gray-blue areas, and an atypical vascular pattern are the strongest predictors of melanoma and are therefore weighted most heavily and receive a score of "2" with this method. Radial streaming, irregular diffuse pigmentation, irregular dots and globules, and presence of a regression pattern each get a score of "1." A total score of "3" is indicative of melanoma. 82 This method is much easier and faster to calculate and is more sensitive (but less specific) than the ABCD method. 82 Each of the listed features correlates to a microscopic feature found more commonly in melanoma than in benign nevi or other benign pigmented neoplasms 82 (Table II) . Irregular pigment network, black dots, radial streaming, and irregular brown globules are manifestations of architectural disorder of melanocytes. Gray-blue areas correspond to areas of deep reticular dermal invasion by melanocytes. White, scarlike areas represent areas of regression, whereas irregular vascular typology represents angiogenesis. However, there is some overlap between ELM features typical of melanoma and benign neoplasms, just as there is overlap on routine histology. 80 Severely dysplastic nevi, Spitz nevi, and pigmented spindle cell nevi may all be indistinguishable from melanoma by ELM. 80 ELM has been advocated to help in the detection of early melanomas. However, the ELM feature most common in thin melanomas (defined as having a Breslow thickness of <0.75 mm) is an irregular pigment network. Unfortunately, dysplastic nevi typically display hyperpigmentation and bridging of the rete ridges, which give them a similar appearance by ELM. In a study by Argenziano et al, 82 melanocytic nevi were more likely to have an irregular pigment network than melanomas (34% vs 23%). However, this feature is still advocated as a "major" ELM criterion for melanomas. Another study 84 reported that while the presence of abnormal pigment networks in thin melanomas had 95% sensitivity, the specificity was only 32%.
Thicker melanomas (>0.75 mm depth) are more likely to have gray-blue areas or irregular vascular patterns (or both) and often no evidence of an irregular pigment network. 84 Often, some of the features seen in thin melanomas such as a broad pigment network become obliterated in thicker lesions.
Increased specificity is obtained by the addition of more ELM features. However, sensitivity is naturally compromised with the requirement for greater numbers of features. In addition, spending the time necessary to numerically weigh various features and perform mathematical calculations to improve one's specificity is not only impractical for a busy clinician, but may in fact be detrimental by decreasing ELM sensitivity.
Dermatologists trained in the use of ELM can improve their diagnostic accuracy of melanoma from about 65% using the unaided eye to approximately 80% with the benefit of ELM. 78 However, even with ELM, a trained dermatologist can be fooled by the appearance of a melanoma at least 20% of the time. Kittler et al 85 showed that a patient's report of change in a lesion is an important risk factor for melanoma. If added into a diagnostic equation along
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Menzies et al 86 examined 107 patients with biopsy-proven melanoma and found that 9 (8%) of these had no characteristic ELM findings before biopsy. Seven of the "featureless" melanomas were reported to have changed by the patient and the other two were in areas that the patients could not see. In addition, two thirds were pigmented, but were evaluated as having a regular pigment network without broad ridges or other ELM characteristics of melanoma. The remaining one third were hypopigmented and also lacked ELM characteristic features of melanoma.
More than 90% of melanomas are of the "superficial spreading" and "nodular" histologic types. The literature is relatively devoid of ELM data of less usual melanoma variants such as amelanotic melanomas, desmoplastic melanomas, lentigo maligna melanoma, or nevoid melanoma. Because these histologic subtypes often have different histologic features from superficial spreading and nodular subtypes, they are also more likely to lack defined ELM features for melanoma.
In summary, ELM is a quick and noninvasive procedure that may enhance the clinician's ability to diagnose a pigmented lesion as a melanoma or provide satisfactory evidence of a benign process such as a seborrheic keratosis or a vascular neoplasm in morphologically difficult cases. Extreme caution should be used with the technique, however, because even experienced users may obtain a false sense of security in 20% or more cases of melanoma that lack classic ELM features of melanoma. In inexperienced hands, ELM actually decreases diagnostic accuracy. 79 This technique should not be used without formal training. An interactive 9-hour course over 3 days with knowledgeable and experienced instructors has been reported to be adequate for ELM training purposes. 87 The decision to perform a biopsy of a lesion of moderate to high clinical suspicion for melanoma before ELM observation should not be changed by the lack of ELM criteria for melanoma.
THERAPY

Surgical margins
The primary surgical goal in the treatment of melanoma is to excise the tumor to achieve histologically free margins with low likelihood of local recurrence or persistent disease. Complete excision results in an 8-year survival rate of more than 95% for thin (<1 mm), invasive melanomas and essentially cures melanoma in situ. 88, 89 A large survey of practicing dermatologists conducted by the New York University Melanoma Group found marked variability in surgical margins being used to remove melanomas of varying depths. 90 Up until a few decades ago, 5-cm excisional margins were the standard of care for all melanomas. These recommendations had been handed down from generation to generation based on the recommendation by Handley 91 in 1907 based on autopsy findings in a single case of metastatic disease. Current recommendations are still largely arbitrary, although 3 wellconducted prospective studies have been performed to provide insight on appropriate surgical margins.
A prospective, randomized study conducted by the World Health Organization (WHO) demonstrated that melanomas up to 2 mm in depth can safely be excised with a 1-cm margin with no detrimental effect on patient survival. 92, 93 In this study, narrow excision (1-cm margins) was performed on 305 patients, whereas wide excision (≥ 3 cm) was performed on 307 patients. The subsequent development of local recurrences or metastatic disease (either regional nodes or distant organs) was not statistically different between the two groups. Diseasefree survival rates and overall survival rates were also similar in the two groups. Four local recurrences developed in patients with lesions 1.1 to 2.0 mm in thickness, all in the 1-cm margin excision group. No local recurrences developed in the patients in the 3-cm margin group. This difference was not statistically significant. On the basis of these 4 local recurrences, several authors have misinterpreted the results of this study and have concluded that only melanomas up to 1 mm in thickness should be excised with 1-cm margins.
There is no evidence that patient survival is adversely affected if local recurrence results from inadequate excision of the primary melanoma (ie, persistent disease), providing the residual in situ or 270 Kanzler and Mraz-Gernhard radial growth-based tumor is promptly reexcised. 89 What has been shown clearly is that patients with metastatic disease or recurrence in regional lymph nodes have a median survival that is significantly shorter than patients experiencing local recurrence. 94 Ironically, what has been ignored in several reviews of the classic WHO study is that patients who received wide excision (3 cm) actually had a higher incidence of regional nodal metastasis than those who received narrow excisions (1 cm). In fact, the number of patients with disseminated disease (intransit metastasis, regional nodal metastasis, or distant metastasis) was identical in both narrow and wide excision groups. In summary, this prospective, randomized study by the WHO demonstrates that melanomas up to 2 mm (not 1 mm) in depth can be excised with a 1-cm margin without compromising patient survival.
Another multi-institutional, randomized surgical trial looked at the efficacy of 2-cm surgical margins compared with 4-cm surgical margins in the treatment of intermediate-thickness melanomas (1-4 mm). 95 Although this study confirmed progressive increases in local recurrence rates with tumors of increasing thickness, local recurrences (defined as recurrence within 2 cm of the primary melanoma scar) were actually twice as common after a 4-cm excision than they were after a 2-cm excision (not statistically significant). This fact is in direct conflict with the dogma that wider excisions lead to a reduction in local recurrences.
Although most studies have looked at recurrence rates of melanoma based on depth of the tumor (Breslow measurement), a study by Zitelli, Braun, and Hanusa 96 found that the diameter of cutaneous melanomas is also an important factor in assigning surgical margins. The authors prospectively reviewed the surgical margins necessary to excise 553 primary cutaneous melanomas using Mohs micrographic surgical techniques. Overall, 83% of melanomas were successfully excised with a 6-mm margin, 95% of melanomas were removed with a 9-mm margin, and a 1.2-cm margin was necessary to remove 97% of the melanomas. Margins to remove melanomas on the head, neck, hands and feet were wider than those necessary on the trunk and extremities. In addition, melanomas with diameters larger than 2 to 3 cm required wider margins than those for smaller melanomas.
Using data from this prospective study, the authors determined appropriate surgical margins necessary for adequate excision of melanomas by standard surgical techniques. They concluded that 1-cm margins were appropriate for melanomas on the trunk and proximal extremities that were smaller than 2 cm in diameter, whereas 1.5-cm margins were appropriate for tumors greater than 2 cm in diameter. For melanomas on the head, neck, hands, and feet, a minimum surgical margin of 1.5 cm was recommended, and a margin of 2.5 cm was recommended for melanomas with diameters larger than 3 cm.
A summary of adequate surgical margins based on these 3 prospective controlled studies is presented in Table III . No scientific data are available with regard to surgical margins for melanomas thicker than 4 mm.
It is often recommended that excision of melanoma should extend to the muscular fascia. This recommendation has been based on "the anatomic understanding that the lymphatics drain to the regional lymph nodes in the subcutaneous tissue extending to the underlying muscle fascia." 97 (page 533) Unfortunately, this flawed premise presumes the presence of an anatomic filter in the lymphatic system directly beneath the tumor where in-transit melanoma cells could somehow be arrested on their journey to the regional lymph nodes. In fact, lymphoscintigraphy and sentinel node studies are possible because of the uninterrupted drainage from the skin to the regional nodal basin despite previous melanoma excision. Excision of small portions of the lymphatic channel system beneath the primary tumor in an attempt to prevent regional metastasis makes no anatomic or physiologic sense. No controlled prospective studies have examined primary melanoma excision to the depth of the deep subcutaneous fat versus excision to the underlying fascia. However, surgical principles dictate excision into the subcutaneous fat for appropriate undermining and wound closure.
Elective lymph node dissection
The vast majority of patients presenting with melanomas of Breslow thickness of up to 1.0 mm have an excellent prognosis with simple conservative re-excision around the primary site alone. 41, 42 Therefore only the most aggressive clinicians have attempted to justify the morbidity associated with
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The status of metastases in regional lymph nodes among patients with melanoma has a predictive value for survival. If lymph node metastases are present, the 5-year survival rate of patients decreases by approximately 30% to 50%. 41 Approximately 20% of all patients with intermediate-and high-risk cutaneous melanomas with no evidence of clinical, radiologic, or laboratory evidence of metastatic disease harbor pathologically evident disease in the regional lymph node basin at the time of presentation. 45, [98] [99] [100] On the basis of the theory that melanoma tends to metastasize in an orderly fashion and most often involves the regional lymph node basin before distant sites, proponents of ELND contend that removing regional lymph nodes in all patients with intermediate-and high-risk melanomas would benefit the subset with microscopic metastases. The intervention would theoretically prevent the subsequent sequence of likely metastatic events and may therefore improve overall survival of the patient. Opponents to ELND argue that removing regional lymph nodes has not been shown to prevent metastases to distant sites, and excision of microscopic metastases might actually impair the body's own immune system in its attempt to produce antibodies against residual tumor cells. 101 Four large prospective trials have addressed the issue of whether or not ELND affects survival of patients with cutaneous melanoma clinically confined to the skin. [102] [103] [104] [105] All 4 studies showed no difference in long-term survival between those patients who underwent regional lymph node dissection in addition to wide re-excision and those who had wide re-excision alone. However, subgroup analysis of the Intergroup Melanoma Surgical Program study 105 showed a statistically significant improvement in survival among those patients younger than 60 years with melanomas 1 to 2 mm thick who underwent ELND as compared with those who did not. However, the inherent dangers of retrospectively reanalyzing subgroups of patients from larger studies should make one interpret these data cautiously.
Patients with clinically involved regional lymph nodes and no evidence of distant metastases are believed to gain a survival benefit from a therapeutic lymph node dissection as evidenced by the indirect evidence of staging survival curves. 41 However, this has never been substantiated by prospective studies. Likewise, no direct data are available regarding the survival benefit from ELND on patients with microscopic nodal disease.
Sentinel lymph node dissection
When performed electively in all patients with intermediate (1-4 mm) to thick (>4 mm) melanomas, ELND produces significant morbidity without any known benefit for the 80% of patients with no lymph node involvement. Addressing this problem, the sentinel lymph node dissection (SLND) technique has recently been advocated for use in patients with melanoma. The procedure was first described by Morton et al 106 in 1992 for use in patients with cutaneous melanoma. When properly performed, the procedure provides accurate information regarding a patient's subclinical lymph node status with minimal morbidity. [106] [107] [108] [109] [110] The procedure has been described in detail 106, 110, 111 and simplistically entails the intradermal injection of a radiolabeled substance such as technetium sulfur colloid, usually in combination with a biologic blue dye, into the skin immediately surrounding the site of the primary melanoma. The agents are then taken up by the cutaneous lymphatic channels and "drain" to the regional lymph node bed. Lymphoscintigraphy is utilized to identify the lymph node bed or beds that contain one or more sentinel lymph nodes. A hand-held gamma probe is used during the procedure to detect the immediate site within the targeted lymph node basin where the sentinel lymph node lies. The radioactive substance and blue dye concentrate in the sentinel lymph node(s) before draining to other lymph nodes in the regional basin. 106 An incision measuring approximately 1 cm is made over the locus where the gamma count is high and the sentinel lymph node may be visually confirmed by its color as it also takes up the blue dye.
A two-procedure process is generally preferred for performing SLND. The primary melanoma is narrowly excised in the first step to ensure that the melanoma is of adequate depth (and risk of metasta- sis) to justify this procedure, which is associated with low morbidity, but is costly. Margins of more than 1 cm or procedures such as flaps or grafts done before lymphatic mapping may disrupt the regional lymphatic flow and impair the ability of the surgeon to correctly identify the sentinel lymph node(s). This is especially true for cutaneous melanomas on the head, neck, trunk, or proximal extremities. 112 The second procedure involves the SLND followed by re-excision of the primary site with appropriate margins. The SLND provides accurate information only if performed under ideal circumstances by a surgeon adequately trained in the procedure because surgeons with less experience with the procedure have proven to be less successful at correctly identifying the sentinel lymph node(s). 106 When SLND is performed by a surgeon experienced in the method, studies have shown that if the procedure shows no evidence of metastasis, the remaining lymph nodes in the regional lymph node basin will likewise be uninvolved with metastases in more than 98% of the cases. 107, 108 Presently, the most substantiated use of SLND in melanomas is for obtaining prognostic information. 113 Results of the procedure might help determine whether or not to use adjuvant treatment such as interferon alfa-2b (IFN-α2b). The Eastern Cooperative Oncology Group (ECOG) Trial EST 1684 114 showed a statistically significant disease-free and overall survival among those patients with AJCC stage III melanoma with clinically palpable regional lymph nodes who were treated with IFN-α2b as compared with those simply observed after surgery. However, subgroup analysis revealed that patients with clinically negative (nonpalpable) but histologically positive nodes did not benefit from IFN-α2b treatment. Thus the very patients identified by SLND are those patients not likely to benefit from IFN-α2b therapy.
Furthermore, a more recent ECOG trial (E1690) 115 raises questions regarding the reproducibility of the beneficial effects of IFN-α2b for patients with AJCC stage III melanoma. The overall survival difference between patients with stage III disease treated with IFN-α2b plus complete lymph node dissection of the affected basin versus those treated with complete lymph node dissection alone was not appreciated in this study as it was with ECOG Trial EST 1684. Proponents of the use of IFNα2b argue that the lack of difference in overall survival is because many of the patients with no original adjuvant treatment and clinical recurrence of melanoma received IFN-α2b as salvage therapy after clinical recurrences. IFN-α2b remains approved by the Food and Drug Administration for AJCC stages IIb and III melanoma (though no statistically significant benefit has been shown in any randomized prospective study for stage IIb melanoma at the present time).
In summary, although the technique of SLND is a potentially exciting advancement in the evaluation and treatment of melanoma, the procedure is difficult and expensive and should be performed only by those who perform the procedure on a regular basis. The therapeutic implications of SLND are unproved and await further follow-up data from multi-institutional series. At present, the most appealing use for SLND is as a staging procedure to determine which patients might benefit from further adjuvant therapy. However, effectiveness of adjuvant treatments in patients with clinically occult sentinel node metastases remains unproved. In addition, if the patient is not a potential candidate for interferon therapy (which itself has significant morbidity) for medical, financial, or personal reasons, then SLND procedures are useful only for prognostic information.
CONCLUSION
We have attempted to present an evidence-based summary of the current literature with regard to primary cutaneous melanoma, its diagnosis, precursor lesions, and therapy. Many of the recent advances published regarding melanoma require confirmation. The roles of laboratory testing, photography, and newer diagnostic tools such as ELM to evaluate patients for melanoma or precursor lesions have been presented. These tools can be used as adjuncts in diagnosis and staging melanoma in the hands of experienced practitioners, but do not replace traditional surgical therapy and clinical follow-up. Despite the excitement in the current literature with regard to new interventions such as SLND procedures, their value outside of the clinical trial setting is mainly as a staging procedure until the therapeutic and prognostic utility is substantiated by ongoing prospective randomized studies.
Patients with advanced melanoma are best treated by a multidisciplinary approach, usually at a referral center by those with expertise in the treatment of melanoma. In addition, advancement of melanoma treatment depends on randomized, prospective studies available predominantly at these larger institutions. However, not all patients have access to such referral centers or are appropriate candidates for clinical trials. Patients with localized disease can be treated by practitioners comfortable with this disease, guided by current scientific data.
